Abstract
major nutrients on SOC dynamics is complex, due to simultaneous effects on net primary 23 productivity (NPP) that influence crop residue carbon inputs and on the rate of heterotrophic 24 respiration (carbon outputs). This study investigated the effect on SOC stocks of three different 25 levels of phosphorus and potassium (PK) fertilisation rates in the absence of nitrogen fertilisation 26 and of three different levels of nitrogen in the absence of PK. This was done by analysing data 27 from 10 meta-replicated Swedish long-term field experiments (>45 years). With N fertilisation,
28
SOC stocks followed yield increases. However, for all PK levels, we found average SOC losses 29 ranging from -0.04±0.09 Mg ha -1 yr -1 (ns) for the lowest to -0.09±0.07 Mg ha -1 yr -1 (p=0.008) for 30 the highest application rate, while crop yields as a proxy for carbon input increased significantly with PK fertilization by 1, 10 and 15%. We conclude that SOC dynamics are mainly output-32 driven in the PK fertilised regime but mostly input-driven in the N fertilised regime, due to the 33 much more pronounced response of NPP to N than to PK fertilisation. It has been established 34 that P rather than K is the element affecting ecosystem carbon fluxes, where P fertilisation has C, which in turn cannot efficiently be used for biosynthesis (Bradford et (Fig. 2) . SOC stocks under PK fertilisation alone did thus develop directly disproportional to 191 yields, which is in contrast to the observations in the N fertilised soils (Fig. 2) . Although SOC 192 stock changes were not significant after long-term N fertilisation and even 1N 0PK did lead to 193 slight losses of SOC, the trend of increasing yields with increasing N level was tracked by the 194 trend in SOC stocks (Fig. 2) .
195
The effect of NPK fertilisation on NPP was synergistic, thus higher as the sum of the increases
196
after PK and N fertilisation alone ( Fig. 1 (a) ). This strong increase in C input did also positively 197 affect SOC stocks. ratio in the soil, with more negative changes in P-poor soils adding up to a total explanation of 212 39% of the observed variance. C:P available ratio was also the only variable, which significantly 213 explained some of the variability in observed SOC repsonses to 2N 0PK (R 2 =0.34, Fig. 3 ). fertilization, leading to the perception that carbon input is the major driver for SOC dynamics in 220 agricultural systems (Christopher and Lal, 2007 
Fertilisation with P decreases plant root:shoot ratio. A deficiency in major nutrients (N,

279
P and K) generally leads to an increased root:shoot ratio (Wilson, 1988 sequestration relies on the availability of nutrients and that the stoichiometric ratio of 308 C:N:P:S of stable soil organic matter is globally well constrained. We did not find any 309 negative effect of PK fertilisation on SOC stocks in the presence of nitrogen fertilisation.
310
This is in support of the hypothesis that the decreasing SOC stocks we observed were 311 rather induced by a indirect response to PK fertilisation. However, the estimated surplus 312 of N extraction in the fertilised plots (with an average crop C:N ratio of 70) accounted for 313 only 2-20% of the total soil N loss (average soil C:N ratio of 11) after 0N PK fertilisation.
314
Consequently, this mechanism was probably only of minor importance in this study. Attributing the losses completely to changes in heterotrophic respiration, as developed above,
332
appeared realistic when compared with the strong stimulations observed in other studies.
333
However, the tendency of SOC losses after 1N 0PK fertilisation might support the hypothesis of 334 significantly altered root:shoot ratio, which has been equally observed for N and P deficiencies 335 (Wilson, 1988) . However, these losses could also be explicable by P mining due to a higher 336 extraction of P in the N fertilised soils. deficiency, but output-driven under PK fertilisation with N deficiency.
349
In this study, we were unable to separate the effect of P from a potential effect of K, since the 
